Determination of the structure of the RNA complex of a double-stranded RNA-binding domain from Drosophila Staufen protein.
We have determined using NMR the structure of the complex between the third double-stranded RNA-binding domain (dsRBD3) of Drosophila Staufen protein and a RNA stem-loop with optimal binding properties in vitro. This work was designed to understand how dsRBD proteins bind RNA and to investigate the role of Staufen dsRBDs in the localization of maternal RNAs during early embryonic development. The structure determination was challenging, because of weak, nonsequence specific binding and residual conformational flexibility at the RNA-protein interface. In order to overcome the problems originated by the weak interaction, we used both new and more traditional approaches to obtain distance and orientation information for the protein and RNA components of the complex. The resulting structure allowed the verification of aspects of RNA recognition by dsRBDs matching the information obtained by a related crystallographic study. We were also able to generate new observations that are likely to be relevant to dsRBD-RNA binding and to the physiological role of Staufen protein.